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Abstract
Background: Newborns are at the greatest risk for dying during the intrapartum period, including labor and
delivery, and the first day of life. Fetal heart rate monitoring (FHRM) and partogram use to track labor progress are
evidence-based techniques that can help to identify maternal and fetal risk factors so that these can be addressed
early. The objective of this study was to assess health worker adherence to protocols for FHRM and partogram use
during the intrapartum period, and to assess the association between adherence and intrapartum stillbirth in a
tertiary hospital of Nepal.
Methods: A case-referent study was conducted over a 15-month period. Cases included all intrapartum stillbirths,
while 20 % of women with live births were randomly selected on admission to make up the referent population.
The frequency of FHRM and the use of partogram were measured and their association to intrapartum stillbirth was
assessed using logistic regression analysis.
Results: During the study period, 4,476 women with live births were enrolled as referents and 136 with intrapartum
stillbirths as cases. FHRM every 30 min was only completed in one-fourth of the deliveries, and labor progress was
monitored using a partogram in just over half. With decreasing frequency of FHRM, there was an increased risk of
intrapartum stillbirth; FHRM at intervals of more than 30 min resulted in a four-fold risk increase for intrapartum
stillbirth (aOR 4.17, 95 % CI 2.0–8.7), and the likelihood of intrapartum stillbirth increased seven times if FHRM was
performed less than every hour or not at all (aOR 7.38, 95 % CI 3.5–15.4). Additionally, there was a three-fold
increased risk of intrapartum stillbirth if the partogram was not used (aOR 3.31, 95 % CI 2.0–5.4).
Conclusion: The adherence to FHRM and partogram use was inadequate for monitoring intrapartum progress in a
tertiary hospital of Nepal. There was an increased risk of intrapartum stillbirth when fetal heart rate was
inadequately monitored and when the progress of labor was not monitored using a partogram. Further exploration
is required in order to determine and understand the barriers to adherence; and further, to develop tools,
techniques and interventions to prevent intrapartum stillbirth.
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Keywords: Intrapartum stillbirth, Fetal heart rate monitoring, Partogram, Clinical adherence, Nepal
Abbreviations: aOR, Adjusted odds ratio; FHRM, Fetal heart rate monitoring; MNSC, Maternal and newborn service
center
* Correspondence: aaashis7@yahoo.com
1International Maternal and Child Health, Department of Women’s and
Children’s Health, Uppsala University Hospital, Uppsala, Sweden
2United Nation’s Children’s Fund, Nepal Country Office, UN House, Pulchowk,
Nepal
Full list of author information is available at the end of the article
© 2016 The Author(s). Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
KC et al. BMC Pregnancy and Childbirth  (2016) 16:233 
DOI 10.1186/s12884-016-1034-5
Background
Analyses of the average daily mortality rate for babies
demonstrate a substantial rise in mortality at the initi-
ation of labor and delivery, and throughout the first day
of life [1, 2]. Of the estimated 1.2-million intrapartum
stillbirths that take place globally, more than half of
them occur in South Asia [3–5]. The increased risk for
the fetus during the intrapartum period is strongly asso-
ciated with intrapartum complications [1]. The use of
fetal heart rate monitoring (FHRM) and partogram are
crucial for early screening and identification of existing
complications, so that early decision-making choices for
additional interventions can be made [6].
FHRM is a method that helps to identify the early
signs of fetal hypoxia; which may help to prevent still-
birth, early neonatal death, and long-term physical or
mental disability by allowing healthcare providers to
intervene [6, 7]. The preferred method of FHRM in low-
risk labor is intermittent auscultation [8, 9]. However,
there is a paucity of evidence regarding the effect of
varying auscultation frequencies on intrapartum out-
comes [7, 9]. In Nepal, intermittent auscultation every
15 to 30 min during labor, as recommended by WHO
guidelines, is the protocol adopted in the national med-
ical standards and taught in training packages for doc-
tors, nurses and auxiliary nurses [10, 11]. The level of
adherence to these standards by health workers, as well
as its association with intrapartum outcomes, has not
been evaluated previously.
A partogram is an inexpensive and relatively
simple-to-use tool, which provides a continuous pic-
torial overview of the progress of labor, including in-
dicators of both maternal and fetal wellbeing.
Partogram use is thus attractive in low-resource set-
tings, and is also recommended for use within the
Nepal national medical standards [12, 13]. The use of
the partogram, developed by the WHO, in the man-
agement of labor, reduces prolonged labor and has
the potential to improve fetal outcome [14, 15].
In 2012, Nepal had an estimated stillbirth rate of 22.4
per thousand births with a total of 13,000 stillbirths oc-
curring annually; of the total number of stillbirths, 20 %
occur during the intrapartum period [4, 16]. Assessment
of the quality of intrapartum care in 12 district and re-
gional hospitals of Nepal has shown that compliance to
the use of the partogram is inadequate, only one-fifth of
deliveries were monitored using a partogram [17].
We conducted this study in a tertiary hospital in
Nepal to assess the birth attendant’s adherence to
protocols for FHRM, using intermittent auscultation,
and partogram use during the intrapartum period, as
well as to assess the association between both adher-




We used a case-referent design nested within a larger
cohort study. All women delivering in the hospital made
up the source population, from which 20 % were ran-
domly selected as referents. The referent population was
selected at the time of admission in the hospital using
the lottery technique. All women having intrapartum
stillbirth during the study period were included in the
case population. Any antepartum stillbirth occurring in
the referent populations was excluded from this study,
while any intrapartum stillbirth occurring in the referent
population was re-categorized into the case population.
The sample size of the study was based on the larger
prospective cohort study, which aimed to detect a 20 %
reduction in perinatal mortality with the statistical
power of 80 and level of significance at 5 %.
Ethical approval for this study was received from
Nepal Health Research Council (reg. 37/2012) and Upp-
sala University Sweden (dnr. 2012/267) as part of larger
cohort study evaluating the impact of a Helping Babies
Breathe quality improvement cycle [18, 19]. Written
consent was obtained from each of the mothers prior to
data collection.
Setting
We conducted this study at Paropakar Maternity and
Women’s Hospital; a tertiary, government-funded hos-
pital located in Kathmandu, Nepal. The hospital has
about 22,000 deliveries per year with an intrapartum
stillbirth rate of nine per thousand births and an esti-
mated 198-intrapartum stillbirths occurring annually
[20]. The hospital provides comprehensive maternal care
services with obstetricians, medical doctors and nurse
midwives. The routine clinical protocol for assessment
of women coming for delivery at the admission unit in-
cludes ascertainment of gestational age and assessment
of fetal heart sound, obstetric complication, and stage of
labor. Based on these assessments, and the risk category
assigned, the woman is transferred to one of three differ-
ent delivery units for intrapartum care (Table 1). This
study was conducted over a period of 15 months from
July 2012 to September 2013.
Participants
For the purpose of this study, all intrapartum stillbirths
that occurred after hospital admission, i.e. woman who
were in labor and had fetal heart sound at admission,
were included as cases. Women that had fetal death at
admission, i.e. absence of fetal heart sound, were ex-
cluded. Similarly, antepartum stillbirths occurring prior
to onset of labor, were also excluded. All women who
were randomly selected to be referents and who had a
live birth, either by vaginal delivery or cesarean section
KC et al. BMC Pregnancy and Childbirth  (2016) 16:233 Page 2 of 11
for maternal or fetal indication, were included as the ref-
erent population. Intrapartum stillbirths occurring
among women in the referent population were re-
categorized and included in the case population.
Data collection and management
A surveillance system was set up by recruiting 12 sur-
veillance officers to be stationed in the admission, deliv-
ery, and postnatal units. Any woman admitted to the
hospital for delivery was marked in the surveillance
registry. From this sampling frame, study participants
were randomly selected using a lottery technique. Specif-
ically, an opaque jar with 100 balls was kept in the ad-
mission unit, of which 80 were white and 20 were
yellow. For each admission, a ball was drawn from the
opaque jar; if a yellow ball was drawn, the woman was
enrolled into the study as part of the referent population.
If the woman was selected as part of the referent popu-
lation, the woman was tracked from the point of admis-
sion until discharge to assess labor progress and birth
outcomes.
The surveillance officers stationed in delivery room
enrolled at the women who had intrapartum stillbirth at
the delivery room and took consent at the delivery room.
The surveillance officers tracked all women who had
intrapartum stillbirths occurring in the hospital. From
both the referent and case populations, information on
parity, previous obstetric and medical history, care dur-
ing the current pregnancy, obstetric and medical compli-
cation during pregnancy and intrapartum care was
retrieved from clinical record forms. The surveillance
team conducted interviews with referent and case popu-
lation at the time of discharge using a questionnaire in
order to assess the woman’s social, demographic and
household information.
The research manager, after receiving the completed
clinical record and interview forms from the surveillance
officers, checked them for completeness. Additionally,
10 % of clinical record forms were checked with the pri-
mary data source to ensure data accuracy. Data entry of-
ficers reassessed the completeness of forms, recoded the
open-ended response questions, and entered the data
from these checked forms into a CS-Pro database. To
prevent data loss, indexing of all collected forms was
done. After data entry and cleaning in the CS-Pro data-
base was completed, the data were then exported to
SPSS 17 for data analysis.
Variables
Intrapartum stillbirth Fetuses delivered with a gesta-
tional age of more than 22 weeks and/or a birth weight
of 500 g or more, with a fetal heart sound upon admis-
sion, but who died during the intrapartum period and
thus had an Apgar score of 0 at 1 and 5 min without
signs of maceration.
Adherence to FHRM as per the standard protocol
Adherence was considered adequate when the fetal heart
rate was monitored in an interval of half an hour or less
throughout the labour period.
Non-adherence to FHRM as per the standard proto-
col Adherence was considered inadequate when any
FHRM was monitored in a frequency of more than half
an hour or monitored infrequently or not at all during
the labour; frequency of monitoring categorized as 31–
60 min, more than 60 min, or not at all.
Adherence to partogram use Adherence was consid-
ered adequate when the partogram was used, i.e. filled in
for the progress of cervical dilation and descent of the
head every half an hour, to assess the progress of labor.
The information on obstetric complications during
labor was retrieved from the clinical medical journal of
each woman.
Antepartum hemorrhage Vaginal bleeding occurring
during labor, but before delivery, which was not mucus
plug. The vaginal bleeding occurred with or without ab-
dominal pain.
Hypertensive disorder Occurred when the maternal
diastolic blood pressure was 90 mmHg or more for two
consecutive readings.
Mal-presentation When the fetus presented in any
other position than the vertex presentation.
Table 1 Human resources and set-up of each of the delivery units at the hospital






Maternal and Newborn Service
Center
Nurse midwives 11 8 Low-risk delivery
Labor Room Obstetricians, medical doctors, nurse midwives 11 9 Low- and high-risk
delivery
Operation room Anesthesiologist, obstetricians, medical doctors, nurse
midwives
11 1 Cesarean section
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Fig. 1 Flowchart of study population
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Prolonged labor When the cervix was not dilated be-
yond 4 cm after eight hours of regular contractions or if
cervical dilatation was to the right of the alert line on
the partogram.
Multiple pregnancies If the woman was pregnant with
more than one fetus.
Prolapsed cord When the umbilical cord was present in
the birth canal below the fetal presenting part or the
umbilical cord was visible at the vagina following the
rupture of membranes.
Gestational age of the baby:
Preterm birth: Babies born before 37 completed weeks
of gestation, estimated by the date of the mother’s last
menstrual period or based on clinical examination of
the newborn.
Term birth: Babies who were born at, or after, 37
completed weeks of gestation, estimated by the
mother’s last menstrual period or based on clinical
examination of the newborn.
Maternal education was categorized as women who
had 5 year or less than 5 years of education (primary
education) and those who had six or more years of
education (secondary education or higher);
Ethnicity: The group within the social system of Nepal
to which the women’s family belongs [21]. The
ethnicity was categorized as most advantaged
(Brahmin/Chettri); relatively advantaged Janajatis
(Newar, Gurung and Thakali); relatively disadvantaged
Janajatis; relatively disadvantaged non-Dalit; most dis-
advantaged (Dalit and Muslim);
To the greatest extent possible, efforts were made to
reduce potential biases by comparing background and
social characteristics of referent women having live
births with women having intrapartum stillbirths, and
adjusting the associated factors in a multivariate regres-
sion model. The surveillance team was provided 5-day
Table 2 Frequency of intermittent fetal heart rate monitoring (FHRM) based on mode of delivery
Frequency of FHRM Vaginal delivery Instrumental delivery Indicated Cesarean section delivery Total
1–30 min 991 (29.5 %) 24 (22.4 %) 85 (8.4 %) 1100 (24.6 %)
31–60 min 1653 (49.2 %) 68 (63.8 %) 176 (17.4 %) 1897 (42.4 %)
>60 min 242 (7.2 %) 5 (4.7 %) 61 (6.0 %) 308 (6.9 %)
No FHRM 471 (14.0 %) 10 (9.3 %) 690 (68.2 %) 1171 (26.2 %)







































more than 60 minutes
No FHRM
*Other-antenatal care unit, admission unit
Fig. 2 Frequency of FHRM based on place of delivery
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training on consent taking, data collection from the clin-
ical record and interview with women participating in
the study. To ensure the quality assurance of data collec-
tion, the research manager continuously trained the sur-
veillance officers so as to reduce the differential
misclassification and information bias.
Statistical analysis
Analysis of adherence and non-adherence to FHRM and
partogram use was assessed by mode and place of deliv-
ery among the all referent women using a Pearson’s chi-
square test.
The comparison of background and social characteris-
tics of the women in the referent and case populations
was also done using Pearson’s chi-square test for cat-
egorical variables, as well as Fisher’s exact test. Maternal
age, maternal education, ethnicity, antenatal care attend-
ance, parity, obstetric complication during labor, sex of
baby, birth weight, gestational age of baby, and mode of
delivery of the women in the referent and case popula-
tions were compared.
Background and social characteristic variables were
categorized as follows prior to completing comparative
analysis. Maternal age was categorized into 5-year age
intervals; maternal education as below or above the pri-
mary school level; ethnicity as Brahmin/Chettri (hill or
terai), relatively advantaged Janjatis (Newar, Gurung,
Thakali), disadvantaged Janjatis, non-Dalit (terai), Dalit
(hill or terai) or Muslim; antenatal care attendance as
having at least one ANC visit compared to no visits; and
parity as primiparous, multiparous (1–2) or multiparous
(3 or more). Obstetric complications during labor in-
cluded antepartum hemorrhage, hypertensive disorder,
prolonged labor, mal-presentation, and cord prolapse;
these were aggregated into one category, i.e. the pres-
ence of at least one obstetric complication, and com-
pared to cases in which there were no complications.
Birth weight was categorized into three groups as less
than 1500, between 1500–2499, and greater than or
equal to 2500 g; gestational age in weeks, based on last
menstrual period, was also categorized into three groups
as less than or equal to 32, 33–36 and 37 or more weeks;
and finally, mode of delivery was categorized as normal
vaginal, instrumental or cesarean section delivery.
Univariate logistic regression was completed in order
to determine the likelihood for intrapartum stillbirth
based on those background characteristics that showed a
difference (p < 0.001) between the referent and case pop-
ulations, in order to measure the association. Addition-
ally, univariate logistic regression was also used to test
the association between FHRM and partogram use and
intrapartum stillbirth, with intrapartum stillbirth as the
dependent variable. Finally, multivariate logistic regres-
sion analysis was completed to again determine the asso-
ciation between both FHRM and partogram use and
intrapartum stillbirth, including possible confounders
determined through the univariate logistic regression
analyses. For all analyses, a difference was considered
significant when p < 0.05.
Table 3 Utilization of partogram by mode of delivery
Mode of delivery Partogram used Total
Yes No
Vaginal 2074 (61.8 %) 1283 (38.2 %) 3357
Instrumental 73 (68.2 %) 34 (31.8 %) 107
Indicated Cesarean section 125 (12.4 %) 887 (87.6 %) 1012


























*Other-antenatal care unit, admission unit
Fig. 3 Utilization of partogram by place of delivery
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Table 4 Maternal and child background characteristics of referent live births and intrapartum stillbirth cases
Variable Referent Live Birth (N = 4476) Intrapartum Stillbirth (N = 136) P-valuea
Maternal age in years
Mean ± SD 23.7 ± 4.4 25.7 ± 6.3
Median (IQR) 23.0 (20–26) 24.0 (20–30)
n (%) n (%)
Maternal age (5-year interval)
<20 1224 (27.3) 34 (25.0)
20–25 1957 (43.7) 45 (33.1)
26–30 973 (21.7) 28 (20.6)
>30 322 (7.2) 29 (21.3) p<0.001
Maternal education
Primary school (5 years) or less 1459 (32.6) 17 (12.5)
Six years of schooling or more 3017 (67.4) 119 (87.5) p<0.001
Ethnicity
Brahmin/Chhetri (hill or terai) 1733 (38.7) 42 (30.9)
Relatively advantaged Janajatis 812 (18.1) 22 (16.2)
Disadvantaged Janajatis 1293 (28.9) 48 (35.3)
Non-Dalit (terai) 369 (8.2) 12 (8.8)
Dalit (hill and terai) 235 (5.3) 11 (8.1)
Muslim 34 (0.8) 1 (0.7) p=0.278
Antenatal Care Attendance
At least one visit 3904 (87.2) 79 (58.1)
No ANC 572 (12.8) 57 (41.9) p<0.001
Parity
Primipara 2418 (54.0) 64 (47.1)
Multipara (1–2) 1869 (41.8) 51 (37.5)
Multipara (3 or more) 189 (4.2) 21 (15.4) p<0.001
Obstetric complication during labor*
No 3965 (88.6) 69 (50.7)
Yes 511 (11.4) 67 (49.3) p<0.001
Sex of newborn
Female 2103 (47.0) 52 (38.2)
Male 2373 (53.0) 84 (61.8) p=0.45
Birth Weight in grams
VLBW (<1500) 40 (0.9) 37 (27.2)
LBW (1500–2499) 474 (10.6) 42 (30.9)
Normal BW (<2500) 3962 (88.5) 57 (41.9) p<0.001
Gestational age in weeks
<32 68 (1.5) 39 (28.7)
33–36 295 (6.6) 23 (16.9)
>37 4113 (91.9) 74 (54.4) p<0.001
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To the greatest extent possible, missing data was mini-
mized for primary and secondary outcomes; however,
there were missing data for some background character-
istics of mothers, therefore we used the multiple imput-
ation method to deal with data missing at random [22].
Results
During the study period a total of 26,914 women came
to the hospital for delivery, of which 4,891 were selected
as the referent population; however 324 mothers were
discharged without delivering. Of the total referent
population who delivered at the hospital, 4,476 infants
were live-born and 91 were stillborn. Among the non-
referent population there were 352 stillbirths. Thus, dur-
ing the study period, 443 stillbirths occurred among the
referent and non-referent populations combined, giving
a stillbirth rate of 17.6 per thousand deliveries. Of the
443 stillbirths, 136 (30.7 %) were intrapartum stillbirths,
giving an intrapartum stillbirth rate of 5.3 per thousand
deliveries (Fig. 1).
Table 2 shows the frequency of FHRM use by mode of
delivery. Only one-fourth of the women in labor were
monitored as per the national standard for frequency of
FHRM (every 1–30 min). About one-fourth of the
women did not have any FHRM during the active stage
of labor. One-half (49.3 %) of the women who delivered
were monitored during the active stage at less-than-
standard intervals (i.e. more than 30 min). Women who
had a normal vaginal delivery were monitored more fre-
quently than women who had an instrumental vaginal
delivery or emergent cesarean delivery. More than one-
third of the women in the labor unit had FHRM every
1to 30 min, compared to only 21 % in the lower-risk
Maternal and Neonatal Service Center (MNSC) unit.
However, in the labor unit, 18.4 % of deliveries did not
receive any FHRM. Those deliveries taking place in the
operation theatre, 67 % of them had no FHRM (Fig. 2).
Table 3 shows the relative use of the partogram to rec-
ord the progress of labor by mode of delivery. Overall,
intrapartum progress was recorded on the partogram for
more than half of the women. The partogram was uti-
lized in 68 % of the labors that resulted in instrumental
vaginal delivery, but for only 12 % of the cesarean sec-
tion patients. In the lower-risk MNSC unit, labor pro-
gress was recorded on the partogram for 95 % of
women, whereas recording occurred for less than half of
patients in the labor room and operation theater (Fig. 3).
Table 4 shows the background and social characteris-
tics of referent women with live births and women with
intrapartum stillbirths. Analysis shows that there was a
difference in the maternal age distribution among the
referent and case populations (p < 0.001). Similarly there
was difference in maternal education, antenatal care at-
tendance, parity, occurrence of obstetric complications
during labor, and infant birth weight and gestational age
(p < 0.001).
Table 5 shows the univariate logistic regression ana-
lysis performed among the referent and case populations
to determine associations with intrapartum stillbirth.
The risk of intrapartum stillbirth increased with advan-
cing maternal age, by 9 % for every year. The risk for
intrapartum stillbirth was also positively associated with
Table 4 Maternal and child background characteristics of referent live births and intrapartum stillbirth cases (Continued)
Mode of delivery
Normal Vaginal delivery 3357 (75.0) 89 (65.4)
Instrumental delivery 107 (2.4) 3 (2.2)
Cesarean section delivery 1012 (22.6) 44 (32.4) p=0.29
*Obstetric complications during labor included: antepartum hemorrhage, hypertensive disorder, mal-presentation, prolonged labor, and cord prolapse
a p-value determined by Pearson’s chi-square test or Fisher’s exact test
Table 5 Association between intrapartum stillbirth and selected
background characteristics of women and infants
Variables* Crude odds ratioa 95 % CI
Maternal age in years 1.1 1.06–1.1
Parity 1.7 1.5–1.9
Gestational age in weeks
37+0 or more Ref
36+7 or less 8.6 6.0–12.2
Birth weight in grams
2500 or more Ref








Vaginal delivery (normal or instrumental) Ref
Emergency C-section 1.7 1.1–2.4
* Variables selected based on significant differences (p<0.001) shown between
the case and referent populations by Pearson’s chi-square test or Fisher’s
exact test
a Crude odds ratio determined through univariate logistic regression analysis
for likelihood of intrapartum stillbirth
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parity, with a 70 % increased risk for stillbirth with every
additional previous delivery. Furthermore, there was an
almost nine-fold increased risk for intrapartum stillbirth
if the babies were born before 37 weeks of gestation, as
compared to after. Similarly, stillbirth was almost 10
times more likely among low birth weight infants. In-
creased risk for intrapartum stillbirth was also associated
with the lack of any antenatal care, the presence of any
maternal complication, and indicated cesarean delivery.
No significant associations with instrumental delivery or
sex of the baby were detected. From these findings of
univariate regression analysis, maternal age, parity, ante-
natal care attendance, obstetric complication during
labor, and indicated cesarean section were added to the
multivariate logistic regression model to test the associ-
ation between the use of both FHRM and partogram,
and intrapartum stillbirth.
Table 6 shows the association between the use of inter-
mittent FHRM and use of partogram with intrapartum
stillbirth. FHRM not performed according to existing
guidelines, i.e. less frequently than once every 30 min or
no monitoring at all, showed significant association with
intrapartum stillbirth. There was a four times higher risk
of intrapartum stillbirth if FHRM was not performed ac-
cording to guidelines (adjusted odds ratio, aOR, 4.17,
95 % CI 2.0–8.7), and an increasing risk with less fre-
quent use, resulting in a seven-fold increased risk of
intrapartum stillbirth if FHRM was performed less than
every hour or not at all (aOR 7.38, 95 % CI 3.5–15.4).
There was more than a three-fold increased risk for
intrapartum stillbirth if the partogram was not used dur-
ing the last stage of labor (aOR 3.31, 95 % CI 2.0–5.4).
Analysis of the data restricting women with gestational
age ≥37 weeks and ≥33 weeks separately showed that
there were association of inadequate adherence of
FHRM (≥60 min or none) and no use of partogram with
intrapartum stillbirth after adjusting with the back-
ground variables which were significantly different in
referent and case population.
Discussion
Our study demonstrates that the adherence to FHRM
every 30 min and use of partogram during the intrapar-
tum period is inadequate in a tertiary-level hospital of
Nepal. We found that there was an increased risk associ-
ated with intrapartum stillbirth when fetal heart rate was
inadequately monitored and when progress of labor was
not monitored using the partogram.
There were, however, some limitations in this study.
First, this was a case-referent study and therefore could
only show an association between the inadequate adher-
ence to standard protocols and intrapartum stillbirth,
but not a cause-and-effect relationship between them.
Second, there might have been some potential biases,
such as failure of the health workers to detect obstetric
complications during labor or failure to detect the fetal
heart sound, which might have led to a misclassification
as an intrapartum stillbirth versus a neonatal death.
Third, there may have been information bias, where the
health worker failed to record FHRM or use the parto-
gram even if measurements were done, which would be
misclassified as FHRM or partogram not completed.
Fourth, timing of enrolment of the case and referent was
different, as the referent were enrolled at the time of ad-
mission while the case population were enrolled at the
time of delivery. Fifth, there may have been data selectiv-
ity by the surveillance officers, either sub-consciously or
consciously, between the case and referent populations
as the outcome was known. Finally, we did not assess
one of the potential confounder length of time from ad-
mission to delivery, so we could not adjust it in the
analysis.
Inadequate adherence to standard clinical protocols
has been a key challenge that has prevented the transla-
tion of evidence into good clinical practice, and subse-
quent improved clinical outcomes, especially in low- and
middle-income settings [23, 24]. Overcoming these bar-
riers by identifying context-specific solutions is key in
reducing preventable intrapartum-related deaths.
Table 6 Association between intrapartum stillbirth and exposure variables (FHRM and partogram use)
Live Birth (n=4476) Intrapartum stillbirth (n=136) Crude Odds Ratioa 95 % CI Adjusted Odds Ratiob 95 % CI
Frequency of Fetal Heart Rate monitoring (FHRM)
1–30 min 1100 9 Ref Ref
>30 min or no FHRM 3376 127 4.6 2.3–9.1 4.2 2.0–8.7
>60 min or no FHRM 1479 113 9.3 4.7–18.5 7.4 3.5–15.4
Use of Partogram
Yes 2456 24 Ref Ref
No 2020 112 5.5 3.5–8.6 3.3 2.0–5.4
aUnivariate logistic regression analysis to determine likelihood of intrapartum stillbirth
bMultiple logistic regression analysis to determine likelihood of intrapartum stillbirth based on FHRM frequency and partogram use, adjusted for maternal age
(continuous), parity (continuous), low birth weight (<2500grms), prematurity (<37 weeks), ANC attendance, indicated Cesarean section, and presence of maternal
risk factor
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One of our previous studies in the same hospital dem-
onstrated that there was poor health worker perform-
ance on neonatal resuscitation, increasing babies’ risk for
morbidity and/or mortality [25]. This poor performance
has been identified as a key factor for the high number
of intrapartum-related deaths.
The inadequate adherence to standard protocols for
intrapartum monitoring can be due to a multitude of
factors. These factors could range from lack of health in-
stitution leadership and/or support to improve clinical
practice, shortages of staff, poor knowledge on the use
of the partogram or FHRM, heavy workload for the in-
adequate number of staff, or lack of understanding of
the relevance of the partogram in preventing obstructed
labor as shown by studies in Africa [26–29]. Further ex-
ploration on possible contextual barriers to adherence to
standard practices, and to identify possible interventions
that help to facilitate adherence to standard protocols, is
necessary. The potential reason for poor adherence to
FHMR and use of partogram for caesarean deliveries in
compared with vaginal delivery might be FHMR and
partogram was not done after the decision was made for
caesarean delivery.
Conclusions
Improving the quality of intrapartum care in hospitals is
essential in a context like Nepal, where there is an in-
crease in health facility delivery with a limited number
of human resources. To ensure that quality standard
care is available during the intrapartum period, the
period with the highest risk for adverse events in babies,
more investment is required in order to determine and
understand the barriers to adherence; and further, to de-
velop tools, techniques and interventions to prevent
intrapartum stillbirth.
Acknowledgements
We would like to thank the Laerdal Foundation for Acute Medicine for
providing financial support, as well as the Latter-day Saint Charities for
providing printing support. We would like to thank Viktoria Nelin for
providing editorial assistance to finalize the paper. Ravi Vitrakoti who
managed the project and all the surveillance officers involved in the
project.
Availability of data and materials statement
Data supporting the findings can be made available on request.
Authors’ contribution
AK, MM, JW, RC and UE conceptualized and designed the study. AK and RC
were principal applicants for funding. AK and MM drafted the study protocol
manuscript. All authors provided intellectual input and approved the final
manuscript.
Competing interests
The authors declare that they have no competing interests. Laerdal
foundation for Acute Medicine had no influence on conceptualization or
design of the study and holds no claim to results or intellectual property
produced by the study.
Consent for publication
Written consent was obtained from the participants.
Ethics approval and consent to participate
Ethical approval for this study was obtained from the Ethical Review Board
of Nepal Health Research Council (reg. 37/2012) as part of a larger cohort
study evaluating the impact of a Helping Babies Breathe quality
improvement cycle on perinatal mortality. Written consent was obtained
from the participants.
Author details
1International Maternal and Child Health, Department of Women’s and
Children’s Health, Uppsala University Hospital, Uppsala, Sweden. 2United
Nation’s Children’s Fund, Nepal Country Office, UN House, Pulchowk, Nepal.
3Latter-day Saint Charities, Salt Lake City, UT, USA.
Received: 10 December 2014 Accepted: 15 August 2016
References
1. Lawn JE, Lee AC, Kinney M, Sibley L, Carlo WA, Paul VK, Pattinson R,
Darmstadt GL. Two million intrapartum-related stillbirths and neonatal
deaths: where, why, and what can be done? Int J Gynaecol Obstet.
2009;107 Suppl 1:S5–18. S19.
2. Oza S, Cousens SN, Lawn JE. Estimation of daily risk of neonatal death,
including the day of birth, in 186 countries in 2013: a vital-registration and
modelling-based study. The Lancet Global health. 2014;2(11):e635–644.
3. Lawn JE, Blencowe H, Waiswa P, Amouzou A, Mathers C, Hogan D, Flenady
V, Froen JF, Qureshi ZU, Calderwood C, et al. Stillbirths: rates, risk factors,
and acceleration towards 2030. Lancet. 2016;387(10018):587–603.
4. Lawn JE, Blencowe H, Oza S, You D, Lee AC, Waiswa P, Lalli M, Bhutta Z,
Barros AJ, Christian P, et al. Every Newborn: progress, priorities, and
potential beyond survival. Lancet. 2014;384(9938):189–205.
5. Cousens S, Blencowe H, Stanton C, Chou D, Ahmed S, Steinhardt L, Creanga
AA, Tuncalp O, Balsara ZP, Gupta S, et al. National, regional, and worldwide
estimates of stillbirth rates in 2009 with trends since 1995: a systematic
analysis. Lancet. 2011;377(9774):1319–30.
6. Hofmeyr GJ, Haws RA, Bergstrom S, Lee AC, Okong P, Darmstadt GL,
Mullany LC, Oo EK, Lawn JE. Obstetric care in low-resource settings: what,
who, and how to overcome challenges to scale up? Int J Gynaecol Obstet.
2009;107 Suppl 1:S21–44. S44-25.
7. Haws RA, Yakoob MY, Soomro T, Menezes EV, Darmstadt GL, Bhutta ZA.
Reducing stillbirths: screening and monitoring during pregnancy and
labour. BMC Pregnancy Childbirth. 2009;9 Suppl 1:S5.
8. Lewis L, Rowe J. Focus on the beat: current fetal monitoring practice in low
risk labour. Aust J Midwifery. 2004;17(4):6–10.
9. Intermittent Auscultation for Intrapartum Fetal Heart Rate Surveillance.
American college of nurse-midwives. J Midwifery Womens Health.
2015;60(5):626–32.
10. Ministry of Health & Population. National medical standards for reproductive
health. Nepal: Family Health Divison, Department of Health Services,
Ministry of Health and Population; 2009.
11. Ministry of Health & Population. Inservice training strategy for skilled birth
attendant. In: National Health Training Center, Ministry of Health and
Population. 2007.
12. World Health Organization, WHO. World Health Organization partograph in
management of labour. World Health Organization Maternal Health and
Safe Motherhood Programme, vol. 343. 1994. p. 1399–404. 1994/06/04 edn.
13. World Health Organization, WHO. Managing complications in pregnancy
and childbirth: a guide for midwives and doctors. 20 Avenue Appia, 1211
Geneva 27, Switzerland: World Health Organization; 2000.
14. Goldenberg RL, McClure EM. Reducing intrapartum stillbirths and intrapartum-
related neonatal deaths. Int J Gynaecol Obstet. 2009;107 Suppl 1:S1–3.
15. Wall SN, Lee AC, Carlo W, Goldenberg R, Niermeyer S, Darmstadt GL,
Keenan W, Bhutta ZA, Perlman J, Lawn JE. Reducing intrapartum-related
neonatal deaths in low- and middle-income countries-what works? Semin
Perinatol. 2010;34(6):395–407.
16. Blencowe H, Cousens S, Jassir FB, Say L, Chou D, Mathers C, Hogan D,
Shiekh S, Qureshi ZU, You D, et al. National, regional, and worldwide
estimates of stillbirth rates in 2015, with trends from 2000: a systematic
analysis. The Lancet Global health. 2016;4(2):e98–e108.
KC et al. BMC Pregnancy and Childbirth  (2016) 16:233 Page 10 of 11
17. UNICEF and Ministry of Health & Population. Assessment of Readiness,
Availability and Quality of Neonatal Services in 12 Hospitals of Nepal. In:
Kathmandu. 2014.
18. Ashish KC, Malqvist M, Wrammert J, Verma S, Aryal DR, Clark R, Naresh PK,
Vitrakoti R, Baral K, Ewald U. Implementing a simplified neonatal resuscitation
protocol-helping babies breathe at birth (HBB) - at a tertiary level hospital in
Nepal for an increased perinatal survival. BMC Pediatr. 2012;12:159.
19. Kc A, Wrammert J, Clark RB, Ewald U, Vitrakoti R, Chaudhary P, Pun A,
Raaijmakers H, Malqvist M. Reducing perinatal mortality in Nepal using
helping babies breathe. Pediatrics. 2016;137:6.
20. Froen JF, Gordijn SJ, Abdel-Aleem H, Bergsjo P, Betran A, Duke CW, Fauveau
V, Flenady V, Hinderaker SG, Hofmeyr GJ, et al. Making stillbirths count,
making numbers talk - issues in data collection for stillbirths. BMC
Pregnancy Childbirth. 2009;9:58.
21. World Bank and DFID. Unequal Citizens: Gender, Caste and Ethnic Exclusion
in Nepal –Summary Report. Kathmandu: World Bank, Department for
International Development (DFID); 2006.
22. Barnard J, Meng XL. Applications of multiple imputation in medical studies:
from AIDS to NHANES. Stat Methods Med Res. 1999;8(1):17–36.
23. Haines A, Kuruvilla S, Borchert M. Bridging the implementation gap
between knowledge and action for health. Bull World Health Organ.
2004;82(10):724–31. discussion 732.
24. Rowe AK, de Savigny D, Lanata CF, Victora CG. How can we achieve and
maintain high-quality performance of health workers in low-resource
settings? Lancet. 2005;366(9490):1026–35.
25. Lindback C, CA K, Wrammert J, Vitrakoti R, Ewald U, Malqvist M. Poor
adherence to neonatal resuscitation guidelines exposed; an observational
study using camera surveillance at a tertiary hospital in Nepal. BMC Pediatr.
2014;14:233.
26. Kawuwa MB, Mairiga AG, Usman HA. Maternal mortality: barriers to care at
the health facility–health workers perspective. Journal of obstetrics and
gynaecology : the journal of the Institute of Obstetrics and Gynaecology.
2006;26(6):544–5.
27. Yisma E, Dessalegn B, Astatkie A, Fesseha N. Knowledge and utilization of
partograph among obstetric care givers in public health institutions of
Addis Ababa, Ethiopia. BMC Pregnancy Childbirth. 2013;13:17.
28. Opiah MM, Ofi AB, Essien EJ, Monjok E. Knowledge and utilization of the
partograph among midwives in the Niger Delta Region of Nigeria. Afr J
Reprod Health. 2012;16(1):125–32.
29. Fawole AO, Hunyinbo KI, Adekanle DA. Knowledge and utilization of the
partograph among obstetric care givers in south west Nigeria. Afr J Reprod
Health. 2008;12(1):22–9.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
KC et al. BMC Pregnancy and Childbirth  (2016) 16:233 Page 11 of 11
